Quality of life depends on the health of the brain. Diseases that directly affect the brain, like neurodevelopmental and neurodegenerative diseases, addiction disorders, psychiatric conditions, as well as diseases that affect the brain indirectly, such as cardiovascular disease or obesity, have severe consequences on health and well-being. In Europe, brain disorders account for approximately one-third of the total disease burden and have enormous societal, economic, and personal costs ([@CIT0034]; [@CIT0053]). The prevalence of poor cognitive health, manifested as cognitive impairment or dementia, is expected to increase markedly the next decades, in low- and high-income countries ([@CIT0016]). On a global scale, a massive expansion of mental health treatment has been proposed to counteract the general neglect of mental health disorders and their stigmatization, especially in low-income countries ([@CIT0020]).

Cognitive health refers to the ability to think clearly, learn, and remember whereas mental health is defined as "a state of well-being where every individual realizes their own potential, can cope with normal stresses of life, can work productively and fruitfully, and is able to make a contribution to their community" ([@CIT0051]). Increasingly, cognitive health and mental health are seen as closely intertwined, impacting the development of prevention and treatment strategies where cognitive and psychiatric problems are present in parallel ([@CIT0026]). Depression, mood disorders, and severe anxiety are often associated with poor cognitive performance, particularly among elderly ([@CIT0004]) ([@CIT0050]). Moreover, risk and resilience factors for mental and cognitive health show considerable overlap ([@CIT0024]). There is an emerging trend to use the term "brain health." There is yet no consensus definition of brain health, with some definitions stressing cognitive components related to brain health, such as "the ability to remember, learn, plan, concentrate and maintain a clear, active mind" ([@CIT0032]). In line with the notion of "brain maintenance" ([@CIT0033]), other definitions put more emphasis on developing and maintaining a healthy brain ([@CIT0017]), which is the foundation for cognitive function and preventing diseases and disorders related to the central nervous system.

Our understanding of the brain's structure, function and neurochemistry, its development throughout the life span, and how it is affected by genetic, biological, and environmental factors has advanced significantly during the last decades ([@CIT0012]; [@CIT0045]). Nevertheless, public initiatives to maintain or improve brain health are not as well developed as for general physical health and often focus on specific target populations ([@CIT0052]). For example, most EU or global health policies focus on education and mental health in young age, nutrition, physical activity, pre- and perinatal health, socioeconomic status in childhood, and drug and alcohol consumption. However, these policies often do not target risk factors for mental and cognitive health later in life. Similarly, policies on healthy ageing or dementia primarily focus on interventions among specific risk groups or middle age rather than propose a life-span approach for brain health maintenance ([@CIT0055]) and give limited attention to stimulate cognitive activities on brain health ([@CIT0014]). Only a few countries, for example, Norway, have national strategies for brain health ([@CIT0017]), or are in the process of forming National Brain Councils ([@CIT0040]), although national strategies for dementia are being adopted globally ([@CIT0005]; [@CIT0014]).

In addition to large-scale public initiatives, maintaining brain health also requires continued action on an individual level. However, little is known regarding people's perception of brain health and willingness to promote brain health by adopting a healthier lifestyle. Recent surveys in the United States show that respondents understand the importance of a healthy brain, but rarely engage in activities focusing on maintaining or improving brain health ([@CIT0028], [@CIT0029]; [@CIT0027]; [@CIT0036]). Similarly, other studies conducted in the Western world suggest that the public is often aware of the main risk factors for cognitive impairment ([@CIT0010]; [@CIT0035]; [@CIT0049]) and mental health problems ([@CIT0007]). Nevertheless, a recent Australian study on people's knowledge of and attitudes to dementia risk reduction, highlights that individuals may differ greatly concerning what they believe can be done to maintain and improve brain health ([@CIT0037]). Uncertainty regarding activities that benefit brain health may reduce people's willingness and ability to improve personal brain health ([@CIT0009]).

Development of predictive tests of individual risk for cognitive decline and dementia in later life is underway ([@CIT0038]). Personalized or precision medicine integrates comprehensive genetic, lifestyle, medical history, and environmental information to determine an individual's risk of developing a condition. Compared to the more prevalent "one size fits all" approach, personalized diagnosis could detect illnesses earlier and facilitate the tailoring of interventions on an individual level ([@CIT0001]). Adapting medical and public health services to facilitate personalized medicine is a timely challenge and understanding the public's perception of personalized health strategies is essential, particularly as they relate to the brain. For example, informing asymptomatic people about their individual risk for Alzheimer's disease is currently not recommended due to the limited clinical validity of available tests ([@CIT0031]). However, studies have shown that individuals with susceptible genetic variants are willing to change dietary habits, when informed about an increased risk of developing Alzheimer's disease ([@CIT0043]). The application of reliable predictive tests for brain health, in combination with willingness to promote a healthy brain, might reduce health care needs and improve working capabilities over the next decades ([@CIT0024]).

In the present multi-site, qualitative study, we investigated the perspectives of adult participants in brain research studies in Norway, Germany, Spain, and the United Kingdom. Specifically, we explored their views on the brain and brain health, their interest in maintaining a healthy brain, their willingness to learn more about personal brain health, and their intention to promote good brain health and prevent development of brain disorders. Our study objective was to explore in-depth the views of brain research participants on brain health and prepare for the design of a larger, quantitative study---The Global Brain Health Survey ([@CIT0041]).

This study is part of the Lifebrain project, a 5-year research project in the Horizon2020 program of the European Commission ([@CIT0044]). The consortium combines data from 11 European cohorts to explore environmental, social, occupational, and lifestyle factors, affecting brain health.

Methods {#s1}
=======

Study Design and Sample Recruitment {#s2}
-----------------------------------

The core study team included researchers from four Lifebrain partners: University of Oslo, Norway (Friedman BB, Budin-Ljøsne I), University of Oxford, United Kingdom (Suri S), Max Planck Institute for Human Development Berlin, Germany (Düzel A), and University of Barcelona, Spain (Solé-Padullés C). The four sites were selected because they hosted cohorts participating in Lifebrain and the participants could be re-contacted. With support from the principal investigators in the consortium, the research team designed an interview guide in English, which was discussed at a workshop in Barcelona, November 2017, with Lifebrain stakeholders, including representatives of key patient and interest organizations, brain health researchers, clinicians, research participants, and policymakers. Subsequently, the interview guide was piloted in the four countries, finalized, translated by the core study team into Spanish, Catalan, German, and Norwegian, and checked by other native speakers for accuracy. The interview guide included 26 questions covering three main topics of brain health: (i) perceptions of the brain and brain health, (ii) interest in maintaining a healthy brain, and (iii) willingness to learn more about personal brain health (see [Supplementary Material](#sup1){ref-type="supplementary-material"}). About half of the questions could be answered briefly while the other half required more substantive responses. One question purposefully invited participants to define brain health (Question A.2). The Regional committees for Medical and Health Research Ethics in Norway approved the study (2017/653/REK Sør-Øst B), and local ethics committee approvals were obtained at each study site.

Adult participants in the Lifebrain cohorts at the four research sites, who were not diagnosed with brain health disorders, were invited to join the study ([@CIT0044]). Stratified sampling was used to recruit participants across age groups, sex, and a range of educational backgrounds. The local principal investigators and study coordinators helped to recruit participants, either by phone, email, local online channels, or in person. A leaflet was used to introduce the study and all participants signed an informed consent form.

Data Collection and Analysis {#s3}
----------------------------

The core study team conducted individual interviews at the four research sites from March to August 2018, using the same interview guide for all participants. The interviews were audio recorded and lasted approximately 40 min on average. Prompts and examples were used whenever needed to aid the flow of discussion. Participants also completed a short demographic paper questionnaire after the interview. The interviews were transcribed in the original language and translated into English for cross-country analysis and comparison.

The translated interview data were coded and analyzed using the NVivo qualitative data analysis software (QSR International Pty Ltd., version 11, 2015) and a content analysis approach ([@CIT0008]). First, a preliminary codebook structure was created before the analysis started, using the interview questions as a basis for outlining main categories of codes (e.g., Question C.22---help to implement lifestyle changes). Then, a selection of interviews was read to identify subcategories and codes emerging from the text for each question (e.g., Q 22---help from health care professionals, general guidelines, help from family and friends, no help). The codebook was revised after two to three interviews had been pilot-coded at each site to incorporate additional subcategories and codes whenever needed (e.g., Q 22---help from health apps). Each local researcher coded their own interviews using the same revised codebook, and the coding was cross-checked independently by a member of the research team at one of the other four research sites. Coding differences were discussed and reconciled by consensus. For instance, a clearer line was made between the measures done on purpose and consciously for brain health versus general measures for health---Question B.12). The coded interviews from the four research sites were merged in a master file, and the text pertaining to each coding category was condensed to its main content. The research team met at a workshop in Oslo in December 2018 to discuss the key findings summarized in a report.

Results {#s4}
=======

[Table 1](#T1){ref-type="table"} provides a summary of the participants' demographic characteristics. In total, 44 participants were interviewed: 9 participants in Spain, 11 in Germany, 12 in Norway, and 12 in the United Kingdom. The sample had an equal distribution of men and women. The largest group of participants were older adults (57%, age 61+) followed by young adults (29%, age 18--40), and middle-aged adults (14%, age 41--60). A majority of participants (59%) had a university degree and were married or in a stable relationship (64%). About a third (36%) of the participants had been educated or employed in health care-related fields.

###### 

Demographic Characteristics

                                               *N* = 44   \%
  -------------------------------------------- ---------- ----
  Participants                                            
   Female                                      22         50
   Male                                        22         50
  Age of participants (years)                             
   18--25                                      2          4
   26--40                                      11         25
   41--60                                      6          14
   61--70                                      3          7
   \>70                                        22         50
  Education                                               
   \< University degree                        20         41
   University degree                           24         59
  Relationship status                                     
   Not in a stable relationship                16         36
   Married or in a stable relationship         28         64
  Employment                                              
   Employed for wages                          15         33
   Student/other                               6          13
   Retired                                     24         54
  Employment and/or education in health care              
   Yes                                         16         36
   No                                          28         64

[Table 2](#T2){ref-type="table"} provides a summary of the results. No significant differences in responses could be identified between age groups, sex, and countries; results are therefore provided for the whole sample in one set.

###### 

Summary of Key Findings

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Most participants associated brain health with cognitive function (e.g., memory) and cognitive and neurodegenerative diseases (e.g., Alzheimer's disease). Mental health was less often considered.
  Most participants neither thought nor worried about their brain health.
  Witnessing brain disease in the family or among friends triggered interest in brain health.
  Participants were knowledgeable about the main factors influencing brain health but did little for their brain health and rather focused on general health and well-being. Those with an interest in brain health often picked one specific strategy (e.g., meditation or diet).
  Participants were positive about undergoing brain health tests to learn about their risk of developing preventable brain diseases. There was less interest in learning about risk for non-preventable diseases.
  Participants preferred personalized information and follow-up to maintain good brain health.
  Participants were in demand of reliable, unified, and evidence-based guidelines about what to do to maintain a healthy brain.
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Perceptions of Brain Health {#s5}
---------------------------

Most participants associated a healthy brain with intact memory and cognitive functions, for example, ability to think, move, learn, remember, concentrate, and perform daily tasks.

> \[Someone with a healthy brain is\] one that is sharp, one that is functioning, one that is aware of things going on around and that is keeping the basic bodily functions ticking in an unobtrusive way (...).

Few participants referred to both cognitive and mental health.

> A healthy brain is one that works, both the emotional part and the memory part. A person with a healthy brain is able to have healthy relationships with his/her environment. (...) And if you don't have memory you cannot make healthy relationships with other people either.

Some participants described brain health as an absence of illness, pain, or lesions.

> \[A person with a healthy brain is one with\] no physical pain in the brain, (...) and no apparent pain inside your brain like headaches or dizziness (...).

When specifically asked to name brain diseases, participants primarily mentioned cognitive and neurodegenerative diseases such as Alzheimer's disease, dementia, and Parkinson's disease. Less frequently, and often only when prompted, they mentioned mental health disorders such as depression and schizophrenia, or brain injuries and tumors.

When asked to describe how the brain changes with age, many participants mentioned loss or reduction of memory and longer time to process information:

> I do not actually know much about how it changes with age other than it seems to work less well particularly those bits relating to memory and retaining additional information.

Reduced capability to learn and concentrate, reduced mobility, and reduced hearing and vision were also mentioned. The participants explained that "the brain shrinks," "it loses brain cells," "it deteriorates," and used terms such as "neuro-connections" or "neuroplasticity" to describe changes occurring within the brain, although they were unsure of their exact meaning. Many admitted not being very knowledgeable about the physiology of the brain.

Some old participants said they applied strategies to compensate for reduced abilities, such as writing lists, or using daily reminders. In a few cases, participants reported that gaining life experiences can make up for losses in memory:

> One learns things, and even though you have reduced brain cells, you can compensate for that with your experiences (...).

Participants also described the potential impact of specific life events (e.g., losing a partner) and phases (e.g., giving birth, retiring) on their brain health:

> During the 3 years after I became a father, there have been periods with less sleep (...) I have thought about the connection between sleep and brain function. I concretely noticed that the brain functions differently when I am tired and suffer from sleep deprivation over time.

Most participants considered that a healthy body makes a healthy brain, although some reported that it is possible to have a well-functioning brain in a physically dysfunctional body. A few participants described a two-directional connection between mental health and body health:

> I think there is a false line between mental health and health, it is like we have a soul and a body (...). But it is difficult to differentiate: if you have a healthy brain (...), it perhaps makes a healthy body. If you have a healthy body, that makes perhaps a healthier brain, (...) and then makes a healthy body again, it has a cyclic effect perhaps. (...) There is an extremely big correlation between a healthy body and the brain.

Personal Interest in Brain Health {#s6}
---------------------------------

Most interviewees stated that they neither thought nor worried about their brain health and functioning. As explained by one participant: "most people, if they have a healthy brain, do not think about their brain." Some participants had a special interest in brain health due to their practice of activities such as meditation, mindfulness, memory games, or because of their professional background in the health care sector. Some of the research participants reported concerns regarding their ability to remember:

> I think I forget rapidly, I think that's the only thing. Perhaps it is because I have a lot to do, I cannot concentrate as well as I used to, some things just disappear (\...).

Most participants considered their cognitive health to be above or at least as good as average, and often referred to specific abilities like a good memory or ease to learn, compared to their peers:

> When it comes to forgetting things, I am perhaps at the same level as the others, but I do so much compared with many I know. I believe that I use the brain more. (...) I am quick in the head, I have been like this all my life.

A majority of interviewees said they were in control of their brain health but only to a certain extent, pointing out for instance the impact of genetics:

> I believe there is some part I cannot control (...). If I have a genetic predisposition, I can logically not control it. The things I can control would be doing "gymnastics" of my brain, stimulating it.

Most participants already engaged in a number of activities to promote their general health and well-being. However, only a few engaged in these activities with the specific intent of improving or maintaining their brain health, although they believed these activities to be beneficial also for their brains. Those who intentionally aimed to take care of their brain often picked one specific strategy like intellectual stimulation (e.g., using language app daily for memory training), mental stimulation (e.g., meditation, reflecting on own life), or following a specific diet (e.g., eating blueberries or omega-3 fatty acid-rich foods).

Willingness to Learn About Personal Brain Health {#s7}
------------------------------------------------

Participants were asked whether they would be willing to undergo a test to get information about their potential risk of developing brain diseases in the future. We explained that the test could range from a simple blood test, a genetic test, a cognitive assessment, up to a brain scan, and we did not provide examples of any specific brain disease. Most participants were willing to undergo such tests and stated that knowing their risk profiles would allow them to choose actions to prevent disease onset and plan for the future. As one participant explained: "the only way to plan is to have full knowledge."

When asked whether they would consider undergoing a test providing information about non-preventable brain diseases, opinions were more divided. About half of the participants thought such tests would be useful to plan for the future, whereas the other half preferred not to undergo them to avoid unnecessary worry and anxiety. Some participants expressed uncertainty regarding whether to undergo testing:

> It depends a bit on what the test says. (...). If it is (\...) that you may develop a dementia disease within 4 years, then I would be quite worried. It would worry me, honestly. Thinking, what about my children? What about them? In many ways, I think that it is OK not knowing what the future may bring. Live well, use the days and enjoy it while you are there. I am unsure whether I would like to know everything that may happen to me in the future.

We asked the participants to imagine how they would react if they learned that they had a 25% increased risk of developing a brain disease compared with the general population. Most participants expected that they would not know how to interpret the statistics, and would seek information and advice regarding potential measures to reduce the risk. Some participants foresaw an emotional reaction such as worry or fear.

> I think I would want the statistics explained to me a bit more because 25% risk (...), it looks very clear but quite often when you look at statistics they are not quite as clear as that, so I would want to know a bit more about how the statistics were gathered. I would also want to know what the response was (...) I mean if it is genetic and you do nothing about it, well I guess you just try and enjoy life while you can, but if there are significant things that I could do, then I would want to be told whether it is taking a tablet or I don't know, eating more fruit or something.

Most participants did not expect to react more strongly if there was a 50% increase in the risk compared to the general population. Finally, the participants often attached specific conditions to being tested, for instance, the test should be easily administered and reasonably priced. Most participants also expected professional follow-up and counseling to understand the results and take optimal action.

Measures to Maintain Brain Health {#s8}
---------------------------------

The participants primarily recommended being intellectually active, eating healthy, and being physically and socially active to maintain a healthy brain. Some participants mentioned getting enough sleep and fewer recommended avoiding smoking and alcohol consumption although they were unsure about the impact on the brain. When specifically referring to mental health, participants suggested stress-reducing strategies such as avoiding noise and overstimulation, finding the right balance between professional and private life, and being out in nature.

Many participants said they would be willing to change their lifestyle, for instance, by adopting a healthier diet, or increasing their level of physical activity, if they knew that they were at risk of developing a brain disease. However, they would need evidence, for instance, from research, that the lifestyle change has a positive impact and can truly prevent disease. Such actions should also be enjoyable and easily accommodated in their daily routine. Interestingly, some participants explained that, based on their personal experience, adopting and implementing new behaviors *"*from scratch" was more challenging than changing current behaviors, for instance reducing alcohol consumption. The participants also suspected that they would need professional guidance, for instance from nutritionists or mentors to implement lifestyle changes, or support from family members or an organized group. As one participant stated: *"*I would not want just to be given a leaflet and off I go."

Finally, most participants believed that it was important to take care of the brain in early life, that is, childhood and adolescence, while the brain is impressionable and developing, although some also emphasized the importance of taking care of the brain throughout the life span. Still, others felt that taking care of the brain in older age is important because that is when the brain starts deteriorating.

Promoting Brain Health {#s9}
----------------------

As laid out in [Table 3](#T3){ref-type="table"}, participants suggested that public health authorities could do more to promote brain health in the general population. The most commonly referenced measures included making scientifically reliable information more accessible to the wider public, encouraging healthy behaviors by subsidies, and de-incentivizing unhealthy behaviors.

###### 

Public Health Measures Proposed by the Participants to Promote Brain Health

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Dissemination

   Run national brain health campaigns with evidence-based, demystifying and consistent messages, tailored to specific age and/or target groups, (e.g., risk, risk prevention, maintenance, improvement)

   Run targeted campaigns to inform about brain health---focusing on lifestyle changes necessary for improved brain health (e.g., in primary care centers, senior centers)

  Incentives and disincentives

   Subsidize healthy food and increase taxes on unhealthy food, alcohol, and tobacco\
   Enable affordable access to sports and social and cultural activities\
   Establish reward systems to encourage physical activity\
   Encourage employers to offer work-out time to employees during working hours and flexible working hours

  Other possible measures

   Offer citizens periodic brain checks such as blood tests or brain scans free of charge

   Introduce meditation and mindfulness classes in schools\
   Put more resources into mental health research and prevention\
   Train seniors to use new technologies\
   Reduce mental stress by improving access to proper living conditions (e.g., housing and education)
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

National and local health authorities as well as academic institutions were considered the most trusted sources of information about brain health. The participants also appeared confused and distrustful of some contradicting scientific findings and the lack of transparency of scientific studies.

> The trouble is that the papers and news are full of one day "you must eat more carbohydrates", next day "you must eat more protein." And the trouble is that even among medical professionals, there is no consensus about what is right.

Discussion and Implications {#s10}
===========================

To our knowledge, this is the first multi-site European study investigating research volunteers' perceptions of brain health. Due to the sample size, and because results were largely similar across age groups, sex, or educational level, we purposefully did not compare results between countries.

Most of our participants were not familiar with the concept of brain health, did not consciously think about their brain health, and did not purposefully adopt lifestyles to take care of their brain health. Rather, in their daily life, they focused on maintaining general body health and well-being. However, they had some knowledge of major factors influencing brain health, were willing to change their lifestyle to maintain good brain health, and were interested in learning more about brain health promotion. These results are in line with results from other studies showing that people may have some knowledge about behaviors promoting brain health but would benefit from more detailed guidance regarding how to maintain a healthy brain ([@CIT0010]; [@CIT0021]; [@CIT0049]).

In our ageing society, people over 60 years will soon outnumber those under 14 years, making age-related diseases and mental health disorders an increasingly important consideration for future generations. It is estimated that more than 115 million individuals worldwide will live with dementia by 2050 ([@CIT0003] & [@CIT0054]). Not only has the brain received limited attention, biomedical research thus far has focused on increasing the *quantity* of life with limited appreciation of how this may affect *quality* of life. This is remarkable, and a situation that must be mended, in light of recent estimates---albeit preliminary---that about one third of dementia cases may in theory be prevented, by applying a life course model ([@CIT0024]). Efforts are currently made to introduce the concept of brain health in the public domain and promote brain health. Based on our findings, we suggest some steps that may support these efforts.

Promoting Public Awareness and Knowledge {#s11}
----------------------------------------

Our participants showed a limited understanding and knowledge of the brain as an organ. One may speculate that this is because they perceived the brain more as an abstract entity linked to intellectual reflection rather than an organ with physiological functions like regulation of breathing and circulation. Thus, when communicating about brain health, it may be useful to clarify the role of the brain in body functions and highlight the impact of lifestyle on *brain* health specifically, explaining that what affects the body affects the brain. Our participants suggested that the scientific community and public health authorities take an active role in disseminating established scientific knowledge about brain health in a balanced and accessible way. Other researchers have shown the importance of providing specific information about brain health in a transparent, consistent, and reliable manner, acknowledging the limitations and even the contradictions in brain research ([@CIT0011]). An illustration of such approach is the recently conducted evaluation of the impact of software-based "brain games" on cognitive performance ([@CIT0025]).

Motivating Individual Action {#s12}
----------------------------

Participants were mostly positive to undergoing brain health tests and believed that such tests would be useful to motivate them to prevent diseases or plan for the future. These results are similar to other studies investigating people's willingness to undergo medical or genetic testing, and to learn about their risk of developing cognitive disorders in the future ([@CIT0006]; [@CIT0048]). Many lifestyle factors influencing brain health are modifiable on an individual level. It has been argued that up to a third of cases with Alzheimer's disease and other types of dementia might be prevented by addressing factors contributing to brain health decline that can be mended by societal policy, health care or lifestyle improvement ([@CIT0024]). However, our results show that providing information about individual risk of developing brain disease in the form of a statistical percentage may be insufficient to support health-related decisions, as reported by others ([@CIT0019]). This suggests that health care professionals should be adequately trained to communicate risks in a way that is informative (what is the risk and how to reduce it) and encourages long-term lifestyle changes.

Furthermore, our results suggest that increasing awareness of risk and protective factors is hardly enough to promote healthy behaviors; it is also necessary to create an environment that supports people in making good lifestyle decisions ([@CIT0022]). Our participants suggested specific steps like subsidizing healthy food and initiating work-place exercise programs ([Table 3](#T3){ref-type="table"}).

Changing behavior is a complex process, as lifestyle choices such as smoking, diet, alcohol consumption, as well as social and physical activities are embedded in everyday routines and habits ([@CIT0030]). These activities are often socially motivated and help people define themselves within the context of their social environment. Our participants suspected that they would need strong motivation to initiate changes in their daily life to promote brain health. Other research has also shown that awareness of individual risk ([@CIT0043]) and knowledge of the benefits of lifestyle changes often do not translate into real intentions to undertake lifestyle changes ([@CIT0019]).

Maintaining Lifestyle Changes {#s13}
-----------------------------

Participants argued that personalized follow-up and counseling to tailor lifestyle activities would be the most efficient approach to motivate them to maintain their brain health ([@CIT0022]). Personalization may for instance include regular individual support, either in-person, by phone, or via the Internet, by a general practitioner or nutritionist, as preferred by our participants. *People-centered* approaches supporting individuals to plan their own lifestyle changes may have positive outcomes such as increased self-efficacy and sense of control ([@CIT0023]). However, it is unlikely that our health care systems will have the resources to provide people-centered support for personalized treatments on a wide-scale. Use of digital tools may offer new opportunities for health promotion and brain disease prevention ([@CIT0047]). For instance, some of our participants were positive about using brain health apps, although they were unsure whether they would continue to use them over time. Digitized tools may play an important role in initiating, tracking, and supporting personalized lifestyle changes. Investigating and documenting further the benefits and drawbacks of such tools may be useful as well as exploring their impact on health and suitability across all age and socioeconomic groups ([@CIT0015]).

The Lifebrain project and similar initiatives ([@CIT0046]) collect new scientific evidence concerning risk and protective factors and prepare the ground for personalized brain health promotion. In line with work conducted to investigate the public's view on dementia ([@CIT0002]s Disease International, [@CIT0002]), more research should be conducted to learn more about public perceptions of brain health and its variation across the life span and between different sociodemographic settings. For this purpose, a global online brain health survey ([@CIT0041]) investigating views on brain health has been launched in June 2019 and is available in several languages ([@CIT0041]). The survey is coordinated by the Lifebrain consortium in collaboration with the Norwegian Brain Council ([@CIT0018]), the German Brain Council ([@CIT0013]), the Belgian Brain Council ([@CIT0039]), and the National University of Ostroh Academy ([@CIT0042]). Results from this survey will be discussed in a forthcoming paper from the Lifebrain Consortium.

Study Limitations {#s14}
=================

Our study has several limitations. It was conducted on a limited and non-representative sample. We invited healthy participants in ongoing brain health projects to partake in this study. All participants had previous experience with either cognitive, genetic, and/or brain scan-based testing. Thus, our sample likely had more access to brain research results and resources, and was more up-to-date with, and interested in, brain health strategies than the average individual. This might also influence their willingness to undergo tests to receive information on brain health. Healthy adults may also have different views on brain health than adults diagnosed with a brain illness. Thus, our results cannot be generalized to the wider public. Second, due to the nature of the cohorts, each of the samples from the four sites differed in characteristics with respect to age and education. The Norwegian sample was mainly well educated, whereas the German participants primarily included lower educated participants, and the Spanish sample mainly included older adults. Due to the sample size, we did not explore potential site-specific differences and these may be interesting to explore in a larger survey. Nevertheless, we observed that participants' responses were similar across sites and age groups, and agreed on initiatives to stimulate brain health. Similarly, we did not investigate whether perceptions varied by race and ethnicity.

Our forthcoming global brain health survey will address most of these limitations and is expected to provide further insights into the possibility of country-specific differences in the public perception of personalized brain health strategies.

Supplementary Material
======================

###### 

Click here for additional data file.
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